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Pyrazole derivatives represented by general formula (1) [wherein one of R 1 and R 2 represents an optionally substituted aryl group 
or an optionally substituted aromatic heterocyclic group and the other represents an optionally substituted aromatic heterocyclic group; R 3 
represents a hydrogen atom, an optionally substituted alkyl group or the like; and K A represents a hydrogen atom or an optionally 
substituted alkyl group] or pharmacologically acceptable salts thereof useful as an immunosuppressive agent and can be used as a therapeutic 
agent for autoimmune diseases, allergic diseases or other diseases. 
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RN5?nnr:in- <wn pr^tasa 1 i > 
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5 £>oT. #^BJ£&A^Pfi5£-1- 5*>©T?*££ev\ 



HflEfcl 1 

3- -5- (4 -^;l/^-D^3i— -ti^V— ;l/ 




o o 



10 

S3R5ffltU^ 4-7;i/^D7th7xy> Ug^THF 50mltl}^j?i?U - 
78°CT- 1.0M 'Jf)A^hM^>y^75 H/THF»« 41ml£MTLl 
RflSSttfLfc. S«^-10°C(r#^UT2B#P^i^U/c o *<DgL 
15 -78°C-U^b-=i^y ■4Jl'mMt&. 1.81g% THF 15mlt:S^^-&/^C b 'J 

;V7 5> 1.03gfeiax.fcfc©£ 3B#ffi*»tt-CJ«TUfc. KlSI^IiSCgL^ 12 

0>U : ^^>ymm^^Jl= 2/ l ) T'SfglU Sftfel 2.24g££fe 

20 i^J|£ UT*§/c. 
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112 : 

1- O-fJ^) -3- (4 -7 )V*U7 -l,3-yo^>^> 
3.8g£:n# J-^ 200ml(c^?U, k:K^>*> — zK?P^ 0.80g£ MiT b 6 HfHUflQ 
ift«U/c. Sl&i^IISCHl. ISfP^^K^iPA, ^□D^;l/A{lT^aiL 

?UU *;l/A £ mu LtcTHF CTSgla £ frV ^ @ 6*1^ 2. 2g£ f#/c„ 
'H-NMR (270MHz, CDC1 3 ) 5 : ppm 

6.84(1H, s), 7. 11-7. 18(2H, m), 7. 34-7. 39(1H, m), 7.64-7.69(2H, 
10 m), 8.60C1H, dd, J=4.6, 1.7Hz), 9.03(1H, d, J=1.7Hz) 

mp 202. 0-203. 0°C 

Kmftffi ZYMiM C : 70.28 H : 4.21 N : 17.56 
Hifflfjl C : 69.95 H : 4.08 N : 17.45 



15 mmmz 



6 -^DD-3- -4tf-^>f; [1, 2-c] 




5 _^ D P-r>^y> 9. 15g£SfSS 200ml K}^#?U 3. 11ml %B¥Bft 20ml 

7.77ml£jba*.fc. O'CCT, 5N ^ h l> 7 A ^ h K/* # ^ — )V^Wl 27ml 
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X*§2 : 

3'- (3-kfU^;l/) -*fcfD 2, 2'-yt^r^/^>] 

5 -1-Jr> 6.47g£:n#y-;l/ 1 50ml trjgJSU k *K?n8l 1.96ml£in 

AlB#TOift51^L/c 0 ^(D'ik. =.Mk&*?m*J^*)Vx.-7-X4&W 1.46ml &i« 

/eft, THFKT?f*Nlfcf5 1 ^lfl*J*& 2.31gfc»Jk. 
10 *H -NMR (270MHz, CDC1 3 ) 5 : ppm 

3.87(2H, s), 7.37-7.45(2H, m), 7.55(1H, s), 7.66(1H, d, 
J=8. 1Hz), 8.03(1H, d, J=8. 1Hz), 8. 64-8. 61 (1H, m), 9.01(1H, s) 
mp 274. 0-275. 0°C 

TtMftffi SYWU C : 67. 30 H : 3. 77 N : 15. 70 
15 mmm. C : 67.01 H : 3.89 N : 15.63 

6 -/7PP- 3 _ (3-b°U->';V) - 4 H-^ >t-V [1, 2-c] \Z7*S—A/i& 

20 £#50(1 2 -Qmhntzit^^^ $ J —)V 200ml fcjgJBU 4N ffi-fb**/^# 
lOmlfeiTFUfc. 2BfTO^U/c^ »Jifc«JBE»liU Bit 

1 H - N M R (270MHz, CDC1 3 ) 5 : ppm 

3.98(2H, s), 7.45(1H, d, J=7.9Hz), 7. 65-7. 69(1H, m), 7.69(1H, 
25 s), 7.84-7.90(lH, m), 8.56(1H, d, J=8.3Hz), 8. 71-8. 74(1H, m), 

9. 13(1H, s) 
mp 300°CJ^± 
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mm 4-26 

mmm i ~ 3 tmm^Lx. akr^t^^^^utz 

MeO 





NH 



mm 4 



mmm^ 




mmm 6 




WJ8 



NC- 





10 



i r\_/ 

N NH N N 



1 0 




mm 1 2 



NC- 





Ph- 



N— N ^ — N 



mm 9 




\ rv / 



N NH 

mmm \ \ 




mm 1 3 




N NH 

^WJ 1 4 



Effigftl 1 5 
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mm 2 o mmm 2 1 




F 




N NH 



■mm 2 6 
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1 H-NMR 5 : ppm 


m p CC) 


4 

- 


(270MHz, CDC1 3 ) 

3.01-3.06(4H, m), 7. 63-7. 65(1H, m), 7. 24-7. 29(3H, m), 7.31- 
7.42(1H, m), 7.62-7.64(lH, m), 8.62UH, dd, J=5.0, 1.7Hz), 
3.92(1H, d, J=1.7Hz) 


228-229 


5 


(270MHz, CDCI3) 

2.94-2.97(4H, m), 3.84(3H, s), 6. 80-6. 85(2H, m), 7.36(1H, 
dd, J=7.9, 5.0Hz), 71 54-7. 60 (1H, m), 7. 96-7. 93(1H, m), 
8.60(1H, d, J=5.0Hz), 8.90(1H, s) 


212.0- 
212.5 


6 


(270MHz, DMS0-d 6 ) 

7.36(2H, dd, J=8.9, 8.9Hz), 7.51(1H, s), 7.88(2H, dd, 
J=5.6, 8.9Hz), 8.02UH, dd, J=7.7, 5.6Hz), 8. 79-8. 84(2H, 
m), 9.28(1H, s) 


247-257 
(dec. ) 


7 


(270MHz, CDCI3) 

3.86(3H, s), 6.8K1H, s), 6.99(2H, d, J=8.9Hz), 7.36(1H, 
dd, J=7.6, 5.0Hz), 7.59(2H, d, J=8.9Hz), 8. 10(1H, d, 
J=7.6Hz), 8.59(1H, d, J=5.0Hz), 9.06(1H, s) 


200-201 


8 


(270MHz, CDCI3) 

5.40(2H, s), 6.77(1H, s), 7. 07-7. 10(2H, m), 7. 28-7. 36(4H, 
m), 7.58-7.63(lH, m), 7.71(2H, d, J=8.4Hz), 7.98(2H, d, 
J=8.4Hz), 8. 63-8. 67 (2H, m) 


118-119 


9 


(270MHz, CDCI3) 

5.4K2H, s), 6.76(1H, s), 7.07(2H, d, J=6.3Hz), 7.26- 
7.37(4H, m), 7.46(2H, d, J=7.3Hz), 7.70(2H, d, J=7.3Hz), 
8. 17(1H, d, J=7.9Hz), 8. 58(1H, d, J=5. 0Hz), 9. 08(1H, s) 


186-187 


1 0 


(270MHz, CDCI3) 

7.47-7.56(lH, m), 7.50(1H, s), 7.94(2H, d, J=8.3Hz), 

O noMU J I-Q OU-N Q 1Q/1H r\ 1—7 QH? 1 ft >^fi (\ H H 

8.0o(ln, d, J-o.onz;, o. UHl") Q» J — i.vnz.j, o.oo^in, u, 
J=4.0Hz), 9.06(1H, s) 


262-263 


1 1 


(270MHz, CDCI3) 

6.90(1H, s), 7. 14(2H, t, J=8.6Hz), 7. 63-7. 68(4H, m), 
8.67(2H, d, J=6.0Hz) 


194-195 


1 2 


(270MHz, CDC1 3 ) 

6.9K1H, s), 7.10-7.23(1H, m), 7. 30-7. 51 (4H, m), 8.09- 
8.14(1H, m), 8.61-8. 63(1H, m), 9.07(1H, s) 


212-213 


1 3 


(300MHz, CDClg) 

6.88(1H, s), 7.46-7. 30(3H, m), 7. 62-7.66(2H, m), 8.04- 
8.07(1H, m), 8.60-8.62(lH, m), 9.02(1H, d, J=1.5Hz) 


226-227 
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1 H-NMR 5 : ppm 


m p ro 


1 A 
I ft 


(.Z/UMriZ, UMoU-u 6 ; 

3. 17(4H, s), 3. 75(4H, s), 7.04(2H, d, J=8.3Hz), 7.14- 
7. 16(1H, m), 7.45-7.47(lH, m), 7.67(2H, d, J=8.3Hz), 8.18- 
8.22(1H, m), 8.51(1H, s), 9.06(1H, s) 


94R-947 


1 5 


(270MHz, CDC1 3 ) 

2.30(3H, s) 7. 12-7. 18 (2H, m), 7. 34-7. 39(1H, m), 7.50- 
7.55(2H, m), 7. 91-7. 95(1H, m), 8. 60-8. 62( 1H, m), 8.89(1H, 

s) 


1 li 

(dec. ) 


1 6 


(270MHz, CDC1 3 ) 

3.94(3H, s), 6.8K1H, s), 7. 00-7. 06(1H, m), 7. 36-7. 44(3H, 
m), 8.07(1H, d, J=7.8Hz), 8.60(1H, d, J=3. 3Hz), 9.03(1H, 
s) 


213-214 


1 7 


(270MHz, DMS0-d 6 ) 

3.97(3H,s), 7.39(1H, s), 7. 46-7. 51 (2H, m), 8. 09-8. 33(2H, 
m), 8.33(1H, s), 8.53(1H, d, J=1.7Hz), 8.55(1H, d, 
J=l. (nz), y^UbviW, a, J-I.ynzj 


224-225 


1 8 


(270MHz, CDClg) 

7.4K1H, s), 7.40-7.60(2H, m), 7. 89(1H, brs) , 8.17(2H,m), 
8.54(1H, brs), 9.04(1H, s) 


234-235 


1 9 


6.88(1H, s), 7.37-7.46(lH, m), 7.40(2H, d, J=8.3Hz), 
7.8K2H, d, J=8.3Hz), 8. 04-8. 08 (1H, m), 8. 60-8. 62(1H, m), 
9.02(1H, d, J=2.0Hz) 


226-227 


2 0 


(270MHz, CDCI3) 

1.38(3H, t, J=7. 1Hz), 4.36(2H, q, J=7.1Hz), 6.85(1H, s), 
7. 18-7.22(1H, m), 7.68(2H, d, J=8.4Hz), 7. 92-7. 95(1H, m), 
7.95(2H, d, J=8.4Hz), 8.45-8. 47(1H, m), 8.96(1H, m) 


165-166 


2 1 


f270MHz CDC In") 

1.09(3H, t, J=7.3Hz), 4. 18(2H, q, J=7.3Hz), 6.54(1H, dd, 
J=7.3, 6.3Hz), 7.07-7. 14(2H, m) 7.45(1H, dd, J=6.3, 
2.0Hz), 7.54-7.60(2H, m) 8.75(1H, dd, J=7. 3, 2.0Hz) 


144-145 


2 2 


(270MHz, DMS0-d 6 ) 

4.54(2H, d, J=5.6Hz), 7.28(1H, s), 7. 38-7. 53(3H, m), 7.72- 
7.88(2H, m), 8. 14-8. 23(1H, m), 8. 50-8. 58(1H, m), 9.07(1H, 
s) 


202-203 
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1 H-NMR 5 : ppm 


m p (°C) 


2 3 


(270MHz, CDC1 3 ) 

7. 15-7.22(2H, m), 7.25(1H, s), 7. 57-7. 66(3H, m), 8.34(1H, 
dd, J=7.9, 1.5Hz), 8.69(1H, dd, J=4.6, 1.5Hz) 


219-220 


2 4 


(270MHz, CDCI3) 

6.90(1H, s) 7. 15-7.25(2H, m), 7. 55-7. 63(2H, m), 7.76(1H, 
d, J=7.9Hz), 8.26(1H, d, J=7.9Hz), 9. 16(1H, s) 


268-269 


2 5 


(300MHz, CDClg) 

3.87(2H, s), 7.07-7. 14(1H, in), 7. 24-7. 30(1H, m), 7.40- 
7.46(1H, m), 7.66-7.7K1H, m), 8.03(1H, dt, J=7.9, 2.0, 
2.0Hz), 8.62(1H, dd, J=4. 6, 1.5Hz), 9.0K1H, d, J=2.0Hz) 


258-259 


2 6 


(300MHz, CDC1 3 ) 

3.9K2H, s), 7. 02-7. 08 (1H, m), 7. 38-7. 47 (2H, m), 7.53- 
7.56(1H, m), 8.02-8.06(lH, m), 8. 62-8. 65(1H, m), 9.03(1H, 
J=1.8Hz) 


245-246 



x — a - mm xmm £ n -s %L&m& c n-r zttm 
5 mmm**-^— mmx$>&m&.7wmmfrmm (7s$7^unyj3jv ^> 

1^6 (J. Immunology, 105: 1453, 1970) „ Cl<D^JM^fc&J&£ JB^T * — 

balb/ct^7.*»?>wi««:^u, nm^n^xmmm^mm^m$kLtz e 10% 

10 (3D»JStw^S«fc^^->l!fifiFJflL?fl 5 fe«SiPU/ciS*?R (RPMI1640; B?f4%E^^ 
X 1 0 7 cell/miaj^^P^b^mffl^jS^25Ml^0.12Mg/nil7.^-7'f 
OZ3^^;l/ Ji>T-P b^rS/>B^25^1^e^y-;U^#^$:4, 12, 37, 111, 
333, 1000nM©aJgT*50Ml»lU 5% C0 2 3TC©*(rFT*72H#|fflJ»U*:. 

15 atyjisn/chu^-^Aeafi^^^vs'feffli^ufe. »fejn&«i5£teJ:».K mm. 

(DMmZ50%fflffl-tZ>mm (IC 50 : At M) £*£>/i 0 ^©^m$:T^^^-ro 
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mm 



32 



1 2 
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1 3 



1 5 



1 6 



I C 50 0.67 0.06 0.15 0.95 0.55 1.35 0.05 1.10 0.29 



MMm 17 18 19 20 21 22 23 24 



I C 



50 



0.38 0.24 0.19 1.01 1.28 1.73 0.71 0.56 



10 



15 



n=r— y>Bilti^©m®liTrenthamf>©^^C^o/c(J. Exp. Med., 164, 857, 
1997) . DBA/ 1J -7 ?7.*QZ/Um=i7-7 >T'fta£-f S d t "C BSfiff ft £ £j& U /c. 

^ mm 6cd¥^ y- ;i/s§## ^o.s^f^t^D-^ mm iz mm u » »> 1 1 sa □ 

7-yv%flSf^L/cH*^3SB7ilK{r*3^ioT50 mg/kg©&#«T^P&# L/c. 



20 



0 
1 
2 
3 
4 



ieut 

(2HfflfJ^±5BifipJBHT©Bi«f©liI3R, fgfSO 



tttetiff &#g(mg/kg) gjj^ffc MggftXJT (¥*SJit±SD) 

ttMSf - 10 11. 1 + 3. 3 

25 mMm 6 <Di¥ 50 9 4.6±3.4 
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10 



15 



~7~7~ >m$£Bl&&*M£i(DM& (iElson h(D^m^Vt-^ 7*l (J. Immunology, 
157 , 2174, 1996). BALB/c "7 ?7>tZ h V — h O'O-tf Zs*J]/7 * >^ £ iM^EE. 

/cH^e>M0 2 5BIHUC*)/coT50 mg/kgOJS-^MT'MP^-^U/c. &6UBN t t>, 
*5 «fc tf(§e<Z>J|*Jl& £ tt& U . Murthy <b & C fj£ o T J^T C ^i" 0 ~ 4 © * 
y^^ljfc (Digestive Disease and Science, 38, 1722, 1993) . 



0 
1 
2 
3 
4 



jEST 



i«g (T#J) 

js#g(mg/k g ) a&4a»c i^j7 (¥&fc±sp) 



5 0 



1 0 
1 0 



3 . 5 ± 0 . 7 1 
1 . 5 ± 0 . 8 5 



20 mm±<Dmm®. 
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m * <o m m 

1. ^: 



R 3 




m.^nxt>x^7)v^r=-)vm, bi^s^t*, £\,^7jutr— )VJt*i/^ m 
io /Npy>ig^, zK^s, ^;i//-K^r->s, a^n-ct, x^ti)v^-( w& 

R 3 (i, R^R^-Jt^Lt, -R 1 -R 3 -*/c(i-R 2 -R 3 -^ 



15 




X h'J^^l/X -CO-CH 2 -, -OCH 2 -, -SCH 2 - -N ( R 5 ) 

ch 2 - -co-, m&m*. «fji?^fcii-N (r 5 ) -*mi>. r 5 i±. 
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10 4. R 1 h R 2 © — ~j5ifi. 7i-;K tfUS/VK tl^>*-;k If' ) ^ V—A/, 

tr y s^k tf ^ ^'-jk y ^ ;k e y *^>*— ;w ^^uhk i*a^ £ 

15 £fct£. R 3 *\ R'i:R z O-JiilS^l/t, - R 1 - R 3 - R 2 - R 3 - 




5. X*M*-l/>. Xfl/V, hM^WX -CO-CH 2 - -OCH 

z - % -sch 2 - -n (r 5 ) ch 2 - (R s i±mj&mi ^tevznmtmmT- 
25 ^/cti^o^a^w^ap^^tisftt^w-rs^ffiifliieiau. 
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R 6 , R 7 fc«fctfR 8 ti v TIB (1) (2) OJ:tjyf*S. 

d)R 6 i:R 7 (i, m~*mm¥*&-t. 

(2)R 6 tR 7 li-ii:^-pt 1 -R 6 -R 7 -**, -OCH 
10 2 -ifeli-SCH 2 -tif t 

7. 3£ : 





15 Z' N— NH 

•To Z 2 &, zKjfcJgC^ 7;V*;Hk ^7^1, *iS*/cli7;i/3^^I^i 

i\ ] 
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8. z 1 fcj:t/z 2 ^\ &izfrmm : ?-vi>&m#LT%7&i&<DV : 7)/--jvnm 

5 • 3 - ( 3 - \£ U - 5- (4-^PP 7i-;W - vf^ V— ;i/ 

• 6-^nD-3- (3-tfU^l/) - 4 H-fVfy [1, 2-c] feT^-A- ;l/ 
. 7 _y 7D p_ 4i 5-^tKD-3-(3-e>J ->*;i/) - 2H-t7b[l, 2 

i o . m&m 6 ~ 9 ©^-rn^ia^©^ y— ^siaStet, u < iz^ou^m 

15 i3. aa^«E«iift?&*»Jt:**s»*si~5*fc(ii i o^f n*»3B«o 
i4. w*gittiy *^*-ii&*si-c**sat#:K i ~ 5 £*if£ i i©v>-rti*^a 

tt©$fegE«J*!l&l. 

i 5 . &m®.mt&%imffl'e$>zm&yM. i~5tfeiii 1 ©^-m*>gBtt<o 
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